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Abstract 
Wireless Sensor Networks (WSN) are used in our daily life for monitoring and controlling 
application because of it’s unique features such as low power consumption, reduced cost, and 
implementation with ease. To improve the lifetime of wireless sensor networks energy 
efficient routing protocol is very necessary to choose in the network layer of WSN. A 
comparative analysis based on performance and energy consumption referring to 
opportunistic routing algorithm is done. It is being evaluated in terms of energy consumed, 
packets lost, flow rate and throughput. We see that Opportunistic routing algorithm performs 
way better than the entire traditional routing algorithm. The results provided show that 
Opportunistic routing give significant improvement in power consumption. 
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INTRODUCTION 
Wireless sensor netorks are one of the 
most important part of the wirelesss 
communication network. These sensors are 
the combined network of sensors placed in 
various lacation. These sensors can be 
static or dynamic in nature depending upon 
the usage and application. There are two 
types of WSN’s Unstructured WSN and 
structured WSN 
 
The main characteristics of WSN are that 
it should be self organsing, concurrency 
processing, it needs to have low cost as 
there needs to be 100’s of WSN in a 
network. The most important characteristic 
of WSN is restricted energy resources 
which is needed as it can be in remote 
location and changing of battries and 
recharging them is very difficult so we 
hato use energy efficient algorithm instead 
to traditional routing algorithm. 
 
The following section shows the 
importance of energy efficient algorithm 
i.e. Opportunistic routing algorithm over 
Traditional routing algorithm. 
 
DIFFERENCE BETWEEN 
TRADIONAL AND OPPORTUNISTIC 
ROUTING 
Traditional routing protocol 
Traditional routing protocols are mainly 
focused on finding the minimum number 
of hops for faster transmission and 
minimum path by using least number of 
nodes possible. This minimum path may 
include some defective links which can 
lead to path breaks and data loss and 
henceforth leading to decreased throughput 
and unreliability of the network. 
 
There are several types of traditional 
routing protocol which are based on 
certain constraints such as minimum path, 
best route, least number of hops etc., some 
of these routing protocols used in WSN 
are: 
 
Heirarchial routing protocol 
These type of protocols are used in the 
network to achieve the benefits like 
reduction in the size of the routing table, to 
provide better scalability in the network. 
The transmission of data is reduced by 
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forming a cluster and sending all the data 
at once. 
 
Geographic routing: It is geographic based 
routing in which the transmission of data is 
done in directional manner. This is based 
on the feature that the sender knows the 
location of the destination instead of the 
network address. The main disadvantage 
of the geographic based routing is that the 
location of the destination should always 
be known to the source which sends the 
message which is very hard as the nodes 
are moving in WSN. 
 
Data-Based Routing: In this type of 
routing the data is broadcasted to all the 
nodes which leads to high number of 
retransmission of the data. The routin in 
this protocol is data centered i.e. it is more 
focussed on the data rather than path or 
route. The receiver sends the requests to 
the source for receiving the data. Due to 
the fact that the data is being broadcasted it 
induces high redundancy in the network 
which hece increases the energy 
consumption of the system and increased 
latency on the data transcieving. These 
problems can be solved using energy 
efficient protocol known as opportunistic 
routing protocol. 
Opportunistic Routing Protocol 
Opportunistic routing is the new 
mechanism for the major improvement 
over traditional routing protocol. 
Traditional routing protocol selects the 
next neighbour irrespective of the fact that 
the neighbouring node might not have the 
energy to transmit the data due to its 
limited energy resources and battery 
constraints. 
 
Opportunistic routing protocol takes use 
of the broadcasting. The packet is 
surprised by each node and everyone can 
send the received packets. The technique 
of opportunistic routing is base upon 
encoding of the network: the packets are 
broadcasted by the source and a random 
linear combination of packets is created by 
the route. Finally, the acknowledgement is 
sent by the destination in case of receiving 
all the data packets. The transmission in 
this type of routing takes place by the 
coordination of the nodes. The 
coordination is decided by certain 
measures such as closest path and low 
energy consumption. Table 1 shows the 
difference between the traditional and 
opportunistic routing. 
 
Table 1: Comparative Study between Traditional and Opportunistic Routing. 
 
 
SYSTEM REQUIREMENT 
SPECIFICATIONS 
Software specific requirements: It is the 
foundation of the software development 
process. It defines the basic requirements 
of the design and work of a project. It is 
basically a blueprint for choosing design 
plans, architectural design and software 
requirements. 
 
Specific requirements: The system 
designed for working needs to have some 
functionality and constraints which can 
provide functionality of these types. 
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 Use cases help in achieving goals 
 Functional requirements lead to use 
cases 
 Design and implementation is done by 
functional requirements 
 working of functional requirements are 
characterized by non-Functional 
requirements 
 Implementation of Functional 
requirements is restricted by some 
constraints
 
 
Figure 1: Software requirements. 
 
System analysis and design 
To find the best solution of the problem 
analysis of the system is done. It defines 
how the problem is solved efficiently and 
effectively by implementing innovative 
design. To show the highlight of the 
system design specification are described. 
System architecture: The architecture 
diagram shows how exactly the processing 
and the resposibilities of the system were 
designed and assignedto the subdivision 
suitably
 
 
Figure 2: Architecture diagram. 
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EXPEXTED RESULTS AND 
SIMULATION 
This shows different network 
parameters of the system as well as the 
simulation attributes. We are comparing 
two different routing protocols based on 
various different parameters on the basis 
of performance. These different  
parameters are compared in the 
following table: 
 
 
 
 
 
The above figure shows the expected 
theoretical result which shows the 
comparison of energy consumption 
between traditional routing and 
opportunistic routing. In this graph we can 
clearly see that the energy consumed by 
the opportunistic routing protocol is way 
less than compared to the traditional 
routing protocol. 
Another theoretical graph of the expected 
result given below shows that the 
throughput in the opportunistic routing 
increases drastically as compared to 
traditional routing protocol.
 
 
 
CONCLUSION 
Energy consumed in opportunistic routing 
as compared to traditional routing is way 
lesser. It has less duplicated packets and 
low retransmission of packets is required. 
Opportunistic routing protocol is highly 
energy efficient routing algorithm which is 
very useful in wireless sensor networks. 
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